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Int. J. Adv. Res. 5(9), 424-430 425 and chelating compounds or ions. Concentration of copper in all the soil samples was above the maximum permissible limit set by WHO. Concentration of copper ranged between 0.536-1.504mg/kg .Copper is an essential trace element in plants and animals, but not some microorganisms. The human body contains copper at a level of about 1.4 to 2.1 mg per kg of body mass [3] .
Toxic levels of Cu occur naturally in some soils whereas others may contain high levels of Cu as a result of the anthropogenic release of heavy metals into the environment through mining, smelting, manufacturing, and agriculture waste disposal technologies. At concentrations above those required for optimal growth Cu was shown to inhibit growth and to interfere with important cellular processes such as photosynthesis and respiration. [4] Hence, the presence of excess Cu can cause oxidative stress in plants and subsequently increase the antioxidant responses due to increased production of highly toxic oxygen free radicals. Accordingly, it was observed that excess Cu in plants led to oxidative stress inducing changes in the activity and content of some components of the antioxidative pathways (i.e., ascorbate peroxidase (APX), monodehydroascorbatereductase (MDHAR), dehydroascorbatereductase (DHAR), glutathione reductase (GR), superoxide dismutases (SODs), guiacol peroxidase) [5] .Considering that Cu is an efficient catalyst in the formation of reactive oxygen species (ROS), it was suggested that the increased Cu toxicity by light during photo inhibition is due to production of hydroxyl radicals [6] .Reactive oxygen species which include superoxide anion radical (0 2 hydrogen peroxide (H 2 0 2 ), hydroxyl radical (OH) and singlet oxygen( 1 0 2 ) are amongst the most reactive compounds known to be produced during heavy metal stress [7] These protective enzymes include antioxidant enzymes such as superoxide dismutase (SOD), peroxidases like ascorbate (APX) and guiacol (POD) peroxidase. SOD is located in various cell compartments and catalyzes the disproportionation of two 0 2 radicals to H 2 0 2 and 0 2 . Ascorbate peroxidase is primarily located in chloroplast and cytosol and it is the key enzymes of the ascorbate glutathione cycle that uses ascorbate as reducing substrate for H 2 O 2 detoxification. However, hydrogen is also toxic to cells. In plant cells the most important reducing substrate for H 2 0 2 detoxification is ascorbate [8] Materials And Methods:-Experimental setup and design:-Sorghum bicolorwere pot cultured in department of biochemistry and biochemical technology SHIATS Allahabad (deemed university) allahabad. Treatment was given with different concentrations of cu i.e. (5.0ppm, 1.0ppm, 15.0ppm) in the form of copper sulphate. Hoagland solution is supplemented as a nutrient solution for every 2 days interwell. Leaves were harvested for every 15 days interwell (3 harvests).
Malondialdehyde (MDA) content:-
The lipid peroxidation in the plant tissue was measured in terms of malondialdehyde (MDA) content determined by the thiobarbituric acid (TBA) reaction following the method of Health and Packer, 1968 [24] . The plant samples (leaves, 300 mg each) were homogenized in 3 ml of 0.2%, trichloroacetic acid.
Estimation of antioxidants:-
Plant tissues, leaves (200 mg each) were homogenized in 2 ml of 100 mM potassium phosphate buffer, pH 7.5 containing 1 mM of EDTA in presence of pinch of polyvinyl polypyrrolidone (PVP). The homogenate was centrifuged at 10000 g for 15 min at 4ºC. All steps in the preparation of enzyme extract were carried out at 0-4ºC. This supernatant was used to measure the activities of superoxide dismutase, ascorbate peroxidase and guiacol peroxidase.
Superoxide dismutase (EC 1.15.1.1):-The assay system for superoxide dismutase was adopted from the method of Nishikimi and Rao, 1972 [25] and activity was expressed as units per g fw. Assay mixture contained 1.2 ml sodium pyrophosphate buffer (pH 8.3, 0.052 M), 0.1 ml 186 μMphenazinemethosulphate, 0.3 ml 300 μMnitrobluetetrazolium, 0.2 ml NADH (780 μM), 50 μl plant extract and water (1.15 ml) in a total volume of 3 ml.
Ascorbate peroxidase (EC 1.11.1.11):-The activity of ascorbate peroxidase was measured of the method of Nakano and Asada, 1981 [26] by estimating the rate of ascorbate oxidation at 290 nm. Enzyme activity was calculated in terms of μ mol of ascorbate oxidized min-1 g-1 fresh weight at 25 ± 2ºC.
Guiacol peroxidase (EC 1.11.1.7):-Guiacol peroxidase was measured in plant parts, following the method of Curtis, 1971[27] , modified by Kato and Shimizu, 1987 [28] . Activity was calculated using the extinction coefficient of 26.6 mM-1 cm-1 at 470 nm for oxidized tetraguiacol polymer. One unit of peroxidase activity was defined as the calculated consumption of 1 μmol of H2O2 min-1 g-1 fresh weight.
Chlorophyll and carotenoid content:-Plant tissues, leaves (200 mg) were crushed in 5 ml of (80%, v/v) chilled acetone by the method of Arnon, 1949; Duxbury and Yentsch, 1956 [29,30] . Extract was centrifuged at 10,000 g for 10 min and absorbance of the supernatant was read at 510 and 480 nm using GBC Cintra 10e UV-VIS Spectrophotometer. Carotenoid content was calculated in mg g-1 fw by the formula as given below (Duxbury and Yentsch, 1956) [32], using BSA as a standard protein, is a globular protein of molecular weight 68,000. Leaves (100 mg) of treated and control plants were crushed in 3 ml of 10% chilled tricholoracetic acid (TCA) and centrifuged at 10,000 g for 10 min and then last, the absorbance was recorded at 660 nm using bovine serum albumin (BSA) as a standard.
Activity of MDA:-
The results were compared between different exposure periods, which showed increased in MDA content of in the leaves as 29.038%, 63.12% and 40.63% after 1 st 2 nd and 3 rd harvest respectively when compared to control. MDA is the by-product of lipid per oxidation was considerably increased by heavy metals, which was also reported by (Gallegoet al., 1996). According to (Sarmishtadeyet al., 2015) the increase in the concentration of cu, the MDA content increased and showed a significant positive correlation with cu concentration .This shows that high concentration of cu can lead to lipid per oxidation which causes damage to the balance of ROS scavenging activities in the experiment copper-induced changes in growth and antioxidative mechanisms of tea plant Camellia Sinensis (L.). Lipid per oxidation in roots of seedlings may be due to membrane degeneration This result supports the possibility that the increase in peroxidation is due to the inhibition of ROS or by the enzyme lipoxygenase that are activated under metal stress (Dietz et al., 1999) .Showed that Cd causes an enhanced lipid peroxidation and consequently degradation of chlorophyll by lipid peroxides. 
Activity of Superoxide dismutase:-

Activity of APX:-
There was an increasing trend in ascorbate peroxidase activity when subjected to different concentration Cu stress treatments. Ascorbate peroxidase activity increased to the maximum when the subjected to 5.0 ppm Cu (39.41%,at 1 st harvest),(37.69% at 2 nd harvest) and (37.78% at 3 rd harvest) as compared to control. Sarmishtaet al,.(2014) also reported that there was a significant increase in the APX activity in the initial level of treatment with 200µM ,300 µM of cu respectively but there was a slight decrease in the APX activity with 600µM cu treatment. which supports this current research.APX: Recent studies have focused on the changes in activity of APX in higher plants subjected to several environmental stresses such as ozone, high lights, extremes of temperature, salts, heavy metals etc (Yoshimura et al., 2000) . APX activities generally increased along with activities of other ant oxidative enzymes like CAT, SOD, GPOD and GR in response to heavy metal stress factors, suggesting that the component of ROS scavengers are co-regulated. APX is a component of ascorbate-glutathione pathway, which plays a role in scavenging H 2 O 2 because it is a systemic signal for the induction of APX (Morita et al., 1999) . In well agreement with the results presented in this work, Hegedusetal., (2001) found that activities of APX were increased in roots and leaves of barley and bean plants. . 
Activity of GPX :-
The concentration wise analysis of the data of guiacol peroxidase activity in the leaves showed reduction with increasing Cu concentration as compound to control. The maximum increase of (45.23% at 1 st harvest), (29.31%, at 2 nd harvest) and (36. experiment Excess copper induced oxidative stress and response of antioxidants in rice. An increase in the GPX activity was found in the leaves. Sinhaet al.,(1997). : Induction in GPOD activity has been documented under a variety of stressful condition under toxic levels of Al, Cu, Cd, Zn( Chaouiet al .,1997). As GPOD are located in cytosol, cell wall, vacuole and in extracellular spaces, increased peroxidase activity in Pb stressed seedlings, might be possibly due to increased release of peroxidases localized in the cell walls. Under sublethal salinity and metal toxicity conditions, level of peroxidase activity has been used as potential biomarker to evaluate the intensity of stress (Shah et al., 2001) . The maximum decrease of 55.68%, 64.12% and 70.06% was observed at 15ppm concentration of Cu after the exposure period respectively in first harvest. However, during days of exposure period, the chlorophyll a, b and total chlorophyll content was found to decrease with increase in concentration of Cu. Maximum decrease of 51.36%, 52.29% and 55.71% was observed at 15.0 ppm after 30days(2 nd harvest) of exposure as compared to respective control. A decrease in chlorophyll content was found to be significant on increasing copper concentration .This observation was also supported by Chandra and Alam, (2013) in the study copper scavenging potential and its effect on chlorophyll in seedlings of Brassica juncea (L.)The decrease in chlorophyll content may be due to reduced chlorophyll biosynthesis by inhibiting δ-amino levulinic dehydrogenase and protochlorophyllidereductase activities and breakdown of pigments or their precursor as reported by Teramura and Sullivan in 1994. 
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